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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a door beam material in which stress concentration at 
the time of bending deformation and fracture at an early stage based on this stress 
concentration are prevented, large in maximum loads and high in the ami of energy to be 
absorbed. 

SOLUTION: This is an extruded material of an Al-Zn-Mg series aluminum alloy contg. 0.8 to 
1.5% Mg and 4 to 7% Zn or an Al-Si-Mg series aluminum alloy contg. 0.5 to 1.5% Si and 0.5 
to 1.3% Mg, and the thickness of a recrystallized layer on the surface is regulated to <50 Lim. 
The part below the crystallized layer is composed of a fibrous structure. Furthermore, it is 
possible that there is no recrystallized layer and a fibrous structure is present on the surface. 



LEGAL STATUS 

[Date of request for examination] 10.07.1998 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 



h 



e e 



h 



r 

application converted registration] 

[Date of final disposal for application] 

[Patent number] 2910920 

[Date of registration] 09.04.1999 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



PAT-NO: JP411071624A 
DOCUMENT-IDENTIFIER: JP 11071624 A 

TITLE: DOOR BEAM MATERIAL MADE OF ALUMINUM ALLOY 

PUBN-DATE: March 16, 1999 



I NVENTOR-I NFORMATI ON: 
NAME 

YAMASHITA, HIROYUKI 
HIRANO, MASAKAZU 



ASSIGNEE-INFORMATION: 

NAME COUNTRY 

KOBE STEEL LTD N/A 



APPL-NO: JP10185139 
APPL-DATE: June 30, 1998 



INT-CL (IPC): C22C021/10, B60J005/00 



ABSTRACT: 

PROBLEM TO BE SOLVED: To obtain a door beam material in which stress 
concentration at the time of bending deformation and fracture at an early stage 
based on this stress concentration are prevented, large in maximum loads and 
high In the amt. of energy to be absorbed. 

SOLUTION: This is an extruded material of an Al-Zn-Mg series aluminum alloy 
contg. 0.8to 1.5% Mg and 4to 7%Zn or an Al-Si-Mg series aluminum alloy 
contg. 0.5 to 1.5% Si and 0.5 to 1.3% Mg, and the thickness of a recrystallized 
layer on the surface is regulated to ≤50 μm. Thn part hetow the 
crystallized laver Is compo sed of a fibrous structure. Furthermore it Is 
possible that there is no recrystallized layer and a fibrous structure is 
present on the surface. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Mg: Door beam material made from an aluminium alloy characterized by being the extruded 
material of the aluminum-Zn-Mg system aluminium alloy containing 0.8-1.5% (it is below the same% 
of the weight) and 2n:4-7%, and the thickness of a surface recrystallized layer being 50 micrometers or 
less. 

[Claim 2] Door beam material made from an aluminium alloy indicated by claim 1 characterized by 
being the aluminium alloy with which the above-mentioned aluminum-Zn-Mg system aluminium alloy 
contains one sort chosen from Mg:0.8-1.5%, Zn:4-7%, Ti:O.O05-0.3%, Cu:0.05-0.6%, Mn:0.2-0.7% 
Cr;0,05-0,3%, and Zr;0,05-0.25%, or two sorts or more, and the remainder consists of aluminum and an 
unescapable impurity. 

[Claim 3] Si: Door beam material made from an aluminium alloy characterized by being the extruded 
material of the aluminum-Si-Mg system aluminium alloy containing 0.5-1.5% and Mg:0.5-1.3%, and the 
thickness of a surface recrystallized layer being 50 micrometers or less. 

[Claim 4] Door beam material made from an aluminium alloy indicated by claim 3 characterized by 
being the aluminium alloy with which the above-mentioned aluminum-Si-Mg system aluminium alloy 
contains one sort chosen from Si:0.5-1.5%, Mg:0.5-1.3%, Ti:0.005-0.2%, Cu:0.1-0.7%, Mn:0.05-0.6%, 
Cr:0.05-0.2%, and Zr:0.05-0.2%, or two sorts or more, and the remainder consists of aluminum and an 
unescapable impurity. 

[Claim 5] Door beam material made from an aluminium alloy indicated by either of claims 1-4 
characterized by fibrous structure existing under a recrystallized layer. 
[Claim 6] Door beam material made from an aluminium alloy indicated by either of claims 1-4 
characterized by a recrystallized layer not existing. 

[Claim 7] Door beam material made from an aluminium alloy indicated by claim 6 characterized by 
fibrous structure existing in a front face. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the door beam material made from an aluminium alloy 

used as a member for door reinforcement of an automobile. 

[0002] 

[Description of the Prior Art] As for the door beam of a passenger car, the load absorptivity ability at the 
time of a collision is required as the role. For example, although the bending load value over the load 
and the reference value fixed in the amount of energy-absorbing expressed in a load-deformation-related 
area are established in FMVSS (U.S. Muraji [ Kuniyasu ] all specification) when a load is finally given 
from the side face of a real vehicle They are estimated by the bendability ability of three-point bending 
which supports the both ends of door beam material and presses the center section with a load fixture as 
generally shown in drawing 2 (a) supposing the collision concerning a car on laboratory level. 
[0003] Although drawing 2 (b) is the mimetic diagram of the (Load P)-displacement (delta) curve 
obtained by the bending test of drawing 2 (a), and signs that reach maximum load soon, bear and carry 
out buckling distortion to a load on the way, and a load falls are shown if a variation rate becomes large 
It is supposed that the one where maximum load is large, a variation rate until it buckles and fractures is 
large, and the amount of energy-absorbing (area) is larger is generally desirable in a this (load P)- 
displacement (delta) curve. 

[0004] Although the high ten steel of 150 kgf(s)/mm two classes was generally used, as for the 
conventional door beam, application of an aluminum extruded section came to be considered from a 
viewpoint of lightweight-izing. For example, the door beam which the door beam which processed the 
aluminum-Zn-Mg system aluminium alloy extruded section T6 is indicated [ door beam ], and made the 
recrystallized layer with a thickness of 70 micrometers or more form in JP,5-247575,A at the outside 
surface of an aluminum-Zn-Mg system aluminium alloy extruded material or an aluminum-Si-Mg 
system aluminium alloy extruded material is indicated by JP,5-311309,A. 
[0005] 

[Problem(s) to be Solved by the Invention] In above-mentioned JP,5-247575,A, although the 
recrystallized layer with a thickness of 70 micrometers or more is made to form in the outside surface of 
an aluminum-Zn-Mg system aluminium alloy extruded material or an aluminum-Si-Mg system 
aluminium alloy extruded material, if a recrystallization grain has large elongation compared with 
fibrous structure, therefore this recrystallized layer is given to the outside surface of the extruded 
material which tensile force produces according to a bending load by the thickness of 70 micrometers or 
more, it will be hard coming to fracture this, and it is based on the view that the amount of energy- 
absorbing can be raised. 

[0006] On the other hand, the need of raising further maximum load and the amount of energy- 
absorbing came out of the demand to the engine performance of a door beam, without increasing the 
increase of severity, and its weight gradually. As an example, although level of the maximum load 
according at above-mentioned JP,5-247575,A to the bending test of an aluminum-Zn-Mg system 
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aluminium alloy extruded material is made into 1 100kg class in a certain type of a car and some bending 
conditions, if it is the same bending conditions in the same cross-section configuration, current will 
require 1300kg class. 

[0007] However, when high mho designs (a component, extrusion conditions, heat treatment, etc.) are 
carried out according to a demand of the maximum load of such high level, it has turned out that this 
recrystallized layer reduces the amount of energy-absorbing on the contrary. This is for surface 
deterioration's occurring in a bending deformation process, if the recrystallized layer is thickly formed in 
the front face, and becoming the notch in which this surface deterioration carries out stress 
concentration, and causing fracture of a door beam at an early stage. Recendy, the door beam 
application vehicle especially spreads out also in the small-size car with short door die length, since the 
span is short, a small bending stroke (delta) also becomes large and the curvature of bending is easy to 
result in fracture at the part and a twist early stage. In addition, the stress concentration which considers 
a recrystallized layer as a cause does not become a problem by the door beam of a low mho design of 
level conventionally. In addition, when calling it a high mho design by this invention, by the aluminum- 
Zn-Mg system, two or more [ 32kg //mm ] go [ 40 kgf(s)/mm 2 or more and an aluminum- Si-Mg 
system ] into the category in general by proof stress. 

[0008] Without increasing weight about the aluminium alloy extruded material of the presentation 
indicated by JP,5-247575,A, this invention persons had large maximum load, and examined many things 
about the gestalt of a component presentation and an outsi de-surface organization for the purpose of 
obtaining door beam material with a large energy absorbed amount, or [ consequently, / making 
thickness of a recrystallized layer small, when the level of maximum load is raised ] - or by losing, the 
stress concentration at the time of bending deformation was prevented, and it found out that the amount 
of energy-absorbing could be raised. This invention can be made based on this knowledge. 
[0009] 

[Means for Solving the Problem] The door beam material concerning this invention is an extruded 
material of the aluminum-Si-Mg system aluminium alloy containing the aluminum-Zn-Mg system 
aluminium alloy containing Mg:0.8~l.5% and Zn:4-7% or Si:0.5-1.5%, and Mg:0.5-1.3%, and is 
characterized by the thickness of a surface recrystallized layer being 50 micrometers or less. 
[0010] Although an aluminum-Zn-Mg system aluminium alloy contains Mg:0.8-1.5% and Zn:4-7% and 
also may contain other components suitably As a desirable presentation, Mg:0.8-1.5%, Zn:4-7%, and 
Ti:0.005-0.3%, Cu: 0.05-0.6%, Mn:0.2-0.7%, Cr:0.05-0.3%, Although contain one sort chosen from 
Zr: 0.05 -0.25%, or two sorts or more, and the remainder can mention aluminum and an unescapable 
impurity, and an aluminum-Si-Mg system aluminium alloy contains Si:0.5-1.5% and Mg:0.5-1.3% and 
also other components may be included suitably As a desirable presentation, Si:0.5-1.5%, Mg:0. 5-1.3%, 
and Ti:0.005-0.2%, Cu: One sort chosen from 0.1*0.7%, Mn:0.05-0.6%, Cr:0.05-0.2%, and Zr:0.05- 
0.2% or two sorts or more are contained, and the remainder can mention aluminum and an unescapable 
impurity, 

[001 1] Especially in this invention, fibrous structure exists under a surface recrystallized layer. 
However, a surface recrystallized layer does not need to exist. In addition, it is the hot-working 
organization regarded as fibrous structure by the extruded material, and is the thing of the grain structure 
lengthened for a long time by the direction of extrusion. 
[0012] 

[Embodiment of the Invention] Hereafter, it divides into an aluminum-Zn-Mg system and an aluminum- 
Si-Mg system, and the presentation of the door beam material concerning this invention is explained to a 
detail. 

(in the case of an aluminum-Zn-Mg system) 

Mg, ZnMg, and Zn are elements required in order to maintain the reinforcement of an aluminium alloy. 
The reinforcement of a request [ Mg ] of less than 0.8% and Zn at less than 4 % of the weight is not 
obtained. Moreover, if Mg exceeds and Zn exceeds 7% 1.5%, while the extrusion nature of an 
aluminium alloy will fall, elongation also falls, and a necessary characteristic value is no longer 
acquired. Therefore, they may be Mg:0.8-1.5% and Zn:4-7%. In addition, this is equivalent to Mg rich 
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[said JP,5-247575,A]side. 

[0013] TiTi is an element indispensable for detailed-izing of an ingot organization. It will be saturated if 
[ than 0.3% ] more [ the effectiveness of detailed-izing is not enough if there is less Ti than 0.005%, 
and ], and a huge compound will be generated. Therefore, the content of Ti is made into 0.005 - 0.3%. 
[0014] Cu, Mn, Cr, and Zr - the element of these raises the reinforcement of an aluminium alloy. 
Moreover, Cu improves the stress-corrosion-cracking-proof nature of an aluminium alloy, Mn, Cr, and 
Zr have the operation which forms fibrous structure in an extruded material and strengthens an alloy, 
and one sort or two sorts or more are suitably added out of these. Suitable range is Cu:0.05-0.6%, 
Mn:0.2~0.7%, Cr:O.05-0.3%, and Zr:0.05-0.25%, If under the minimum of the above-mentioned 
operation is inadequate respectively and an upper limit is exceeded, extrusion nature will worsen and, as 
for the case of Cu, general corrosion resistance will worsen. 

[0015] Among unescapable impurity unescapable impurities, Fe is an impurity that to aluminum ground 
metal contained, if it exists in an alloy exceeding 0.35%, at the time of casting, will crystallize a big and 
rough intermetallic compound, and will spoil the mechanical property of an alloy. [ most] Therefore, 
the content of Fe is regulated to 0.35% or less. Moreover, in case an aluminium alloy is cast, an impurity 
mixes from various paths, such as a metal and an intermediate alloy of an alloying element. Although 
the element to mix is various, if impurities other than Fe are 0. 1 5% or less in a total amount, they will 
hardly affect the property of an alloy 0.05% or less alone. Therefore, these impurities are made alone 
and make them 0. 1 5% or less in a total amount 0.05% or less. 
[0016] (in the case of an aluminum-Si-Mg system) 

Si, MgSi, and Mg are elements required in order to maintain the reinforcement of an aluminium alloy. 
The reinforcement of a request [ Si ] of less than 0.5% and Mg at less than 0.5 % of the weight is not 
obtained. On the other hand, if Si exceeds and Mg exceeds 1.3% 1 .5%, while the extrusion nature of an 
aluminium alloy will fall, elongation also falls, and a necessary characteristic value is no longer 
acquired. Therefore, they may be Si:0.5-1 .5% and Mg:0.5-1 .3%. On the other hand, about Ti, Cu, Mn, 
Cr, Zr, and an unescapable impurity, it is limited within the limits of the above by the same reason as an 
aluminum-Zn-Mg system. 

[0017] Next, the organization of an extruded material is explained. If the recrystallized layer is thickly 
formed in the front face, surface deterioration will occur in a bending deformation process, this surface 
deterioration will serve as a notch of stress concentration, and fracture of a door beam will be caused at 
an early stage, consequently the amount of energy-absorbing will decrease. However, like this invention, 
when a recrystallized layer is as thin as 50 micrometers or less, or when a recrystallized layer does not 
exist, fibrous structure will exist in the bottom of a thin recrystallized layer, or a front face, and surface 
deterioration does not occur on a front face in the process in bending deformation extent planned at the 
door beam, therefore a surface deterioration part does not become the notch of stress concentration. In 
addition, what is connected with fracture of a door beam among the recrystallized layers formed on the 
surface of an extruded material is a recrystallized layer formed in the near front face which becomes the 
outside of bending. Therefore, it considers as the thickness of the recrystallized layer measured on the 
near front face which serves as thickness of the recrystallized layer as used in the field of this invention 
on the outside of bending of a door beam. 

[0018] The recrystallized layer on the front face of an extruded material is generated because the surface 
layer which receives large deformation especially at the time of extrusion causes recrystallization with 
the heat which the extruded material itself holds in an extrusion process. Therefore, generation or 
growth of a recrystallized layer can be prevented by taking extrusion temperature and a small extrusion 
rate, or adopting a multi-hole extrusion method and taking a comparatively small extrusion ratio. Also 
by furthermore quenching only the surface layer of an extruded material [ near the dice outlet location of 
the downstream of an extrusion dice ], it is effective in preventing generation of a recrystallized layer, or 
subsequent growth. 

[0019] As the manufacture approach of the extruded material which has the above-mentioned 
organization which specifies to this invention in the aluminum-Zn-Mg system aluminium alloy of the 
above-mentioned component presentation For example, soaking condition;450 degree-C-500 degree C, 
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extrusion temperature; 400-500 degrees C, Extrusion rate; 6-10m part [ for /], extrusion ratio;35-70, and 
aging condition; 130-170-degree-Cx 6-12 hours are mentioned. Spraying the nitrogen gas furthermore 
cooled on the extruded material front face [ near the extrusion dice outlet location ], and preventing the 
rise of the product temperature immediately after disconnection from an extrusion dice is mentioned, 
moreover, as the manufacture approach of the extruded material which has the above-mentioned 
organization which specifies to this invention in the aluminum-Si-Mg system aluminium alloy of the 
above-mentioned component presentation For example, soaking condition;480 degree-C-550 degree C, 
extrusion temperature; 480-550 degrees C, Extrusion rate; 6-12m part [ for /], extrusion ratio;35-70, and 
aging condition; 150-200-degree-Cx 4-16 hours are mentioned. Spraying the nitrogen gas furthermore 
cooled on the extruded material front face [ near the extrusion dice oudet location ], and preventing the 
rise of the product temperature immediately after disconnection from an extrusion dice is mentioned. 
[0020] 

[Example] Hereafter, the example of this invention is explained as compared with the example of a 
comparison. 

(Example 1) It dissolved with the conventional method and the aluminium alloy of the component of 
No. 1 shown in Table 1 was cast to the ingot with a diameter of 200mm. 470 degree-Cx8hr soaking of 
this ingot was carried out, and it extruded [ part / for extrusion temperature / of 470 degrees C /, and 
extrusion rate/of 4m ] by 2 picking (extrusion ratio 42), and the nitrogen gas cooled in the immediately 
after [ extrusion ] location was sprayed on the extnided material front face, and it cooled. The cross- 
section configuration of an extruded material is as being shown in drawing 1 (A). Aging treatment of 
130 degree-Cxl2hr was performed to this extruded material, and it considered as the test specimen of an 
example 1. As an example 1 of a comparison, 470 degree-Cx8hr soaking was carried out, and one was 
taken, and, on the other hand, it came out [ part / for extrusion temperature / of 500 degrees C /, and 
extrusion rate/of 12m ], and extruded in the same cross-section configuration (extrusion ratio 83). 
Cooling by the cooled nitrogen gas in an immediately after [ extrusion ] location was not performed. 
Aging treatment of 130 degree-Cxl2hr was performed to this extruded material, and it considered as the 
test specimen of the example 1 of a comparison. 



[002 
[Tab] 


1] 
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No. 


ft ¥ « # (wt%) 


Mg 


Zn 


T i 


Cu 


Mn 


Cr 


Zr 
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1.3 


6,7 


0.03 


0.2 


0.2 


0.06 


0. 14 


2 


0.72* 


5.5 


0.04 


0.07 


0.02 


0.02 


0. Id 



[0022] In the cross section perpendicular to the direction of extrusion, measurement of the surface 
recrystallized-layer thickness of this test specimen divided into four equally the side (bottom flange of 
drawing 1 A) which turns into an outside of bending at right and left, measured the recrystallized-layer 
thickness from a front face for the metal texture of that division location (three places .... an arrow head 
shows) for the microphotography, and calculated the average of three places. The result is shown in 
Table 2. In addition, surface recrystallized-layer thickness was convention within the limits of this 
invention, and, for the bottom of a surface recrystallized layer, the example 1 was fibrous structure. On 
the other hand, surface recrystallized-layer thickness crossed the convention range of this invention, and 
the bottom of a surface recrystallized layer of the example 1 of a comparison was fibrous structure. 
Moreover, the result of having performed the bending span 950mm three-point bending test is united 
and shown in Table 2. if surface recrystallized-layer thickness compares the example 1 of convention 
within the limits of this invention with the example 1 of a comparison with thick surface recrystallized- 
layer thickness as shown in Table 2 — fracture « the variation rate is long. In addition, fracture 
displacement is a stroke until a crack occurs on the bending outside (inner side of a door) of a test 
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specimen. 
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[Table 21 
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[0024] (Example 2) It dissolved with the conventional method and the aluminium alloy of the 
component of No. 1 shown in Table 1 was cast to the ingot with a diameter of 200mm. 470 degree-Cx8hr 
soaking of this ingot was carried out, and it extruded [ part / for extrusion temperature / of 460 degrees 
C /, and extrusion rate/of 5m ] by 2 picking (extrusion ratio 35), and the nitrogen gas cooled in the 
immediately after [ extrusion ] location was sprayed on the extruded material front face, and it cooled. 
The cross-section configuration of an extruded material is as being shown in drawing 1 (B). Aging 
treatment of 130 degree-Cxl2hr was performed to this extruded material, and it considered as the test 
specimen of an example 2. On the other hand, using the aluminium alloy of the component of No.2 
shown in Table 1, the extruded material of the same cross-section configuration was obtained in the 
same process, the same aging treatment was performed, and it considered as the test specimen of the 
example 2 of a comparison. 

[0025] The result of having performed the surface recrystallization thickness of this extruded material 
and a bending span 700mm three-point bending test is shown in Table 3. The measuring method of 
surface recrystallization thickness is the same as an example 1. Although surface recrystallized-layer 
thickness had the example 2 and the example 2 of a comparison in convention within the limits of this 
invention and the bottom of a surface recrystallized layer was all fibrous structure as shown in Table 3, 
the example 2 which has a component presentation in convention within the limits of this invention has 
the large maximum bending load as compared with the example 2 of a comparison which runs short of 
principal components, and the amount of energy-absorbing to the amount of displacement of 6 inches is 
large. 
[0026] 
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[0027] (Example 3) It dissolved with the conventional method and the aluminium alloy of the 
component shown in Table 4 was cast to the ingot with a diameter of 200mm. 530 degree-Cxl2hr 
soaking of this ingot was carried out, and it extruded [ part / for extrusion temperature / of 530 degrees 
C /, and extrusion rate/of 8m ] by 2 picking (extrusion ratio 35), and the nitrogen gas cooled in the 
immediately after [ extrusion ] location was sprayed on the extruded material front face, and it cooled. 
The cross-section configuration of an extruded material is as being shown in drawing 1 (C). Aging 
treatment of 130 degree-Cxl2hr was performed to this extruded material, and it considered as the test 
specimen of an example 3. On the other hand, the extrusion rate was considered as a part for 15m/using 
the same aluminium alloy, and the extruded material of the same configuration manufactured on the 
same conditions as an example 3 was made into the test specimen of the example 3 of a comparison 
except having not performed cooling by the cooled nitrogen gas in an immediately after [ extrusion ] 
location. 
[0028] 
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[0029] The result of having performed the surface recrystallization thickness of this extruded material 
and a bending span 900mm three-point bending test (operation to [ Variation rate ] the amount of 
300mm) is shown in Table 5. The measuring method of surface recrystallization thickness is the same as 
an example 1. 
[0030] 

Table 5] 
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[003 1] if surface recrystallized-layer thickness compares the example 3 of convention within the limits 
of this invention with the example 3 of a comparison with thick surface recrystallized-layer thickness as 
shown in Table 5 although the example 3 and the example 3 of a comparison were all fibrous structure 
for the bottom of a surface recrystallized layer - fracture - a variation rate - long - the maximum 
bending load - large - a variation rate - the amount of energy-absorbing to the amount of 300mm is 
large. 
[0032] 

[Effect of the Invention] According to this invention, the early fracture based on the stress concentration 
at the time of bending deformation and it can be prevented, and maximum load can obtain large door 
beam material with a large energy absorbed amount. 
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-1. 3%£&#-f£A 1-Si -Mg^r^S-^A 
^WM^T, ^Oft&Al^JSSa^O^ 

[11^4] ±EAI-Si-Mg*7/^- T >A£ 
S i : 0. 5-1. 5%, Mg : 0. 5-1 . 3 
%. Ti : 0. 005-0. 2%k. Cu : 0. 1- 
0. 7%, Mn : 0. 0 5-0. 6%. Cr : 0. 0 5 
-0. 2%. Zr : 0. 0 5-0. 2%;K»2iiK3*tf: 

i axii2SjjLhS:^L, m#A i atf^wr* 

k £ mtth®m 1 -4 W?tifr£3MZhtz7 
A-S-^A£&$!K7t'-Aft„ 

ft $® 1 -4 <9V »-fix*^c|Ea $ hfz7fr 5 ->7 A£& 
»K7t'-A«. 

tf5IB^JS6tieiRS^7^5-'>A-^:Sh'7t* 
-Aft. 

{0001] 

mUt t-T«ffl$fi47yl'5-'>A^SJh*7t*-A 
[O002J 

[ft^Oftflf] *ffl*£0f<7t'-A(if<7)ftlPJtLtS 
^OfiiWSURttflEA^?^!.. Mitf. FMVSS 

U 02 (a) fc^f 
J: 3t KTf-A*f«P|iBt4»L*<0iWttBtftWft 
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ftTJWEf * 3 jftfBKf GUtf tt«TtW3*l* . 
[0003] 02 ( b ) 14. 02 (a) *>AtfKK£j: 
•oT^^n^ffifS ( P } -fSffi U) m)«KBT<b 

ttWitf. HRHrte. zvm. (P) -Wtt (*) * 

<x*fl^-«Rl (gift) 

[0004] H7t'-Al± s HRWKtt 150k 
g f/mm2 fjXW^TymtlWRZtlXUltf* 

im&m&fr t> 7>v $ w tmm^mmn znzx 

miWffl¥5-3 1 1 3 0 9#ftMt= 
fct. A 1 -Zn-Mg^/^-^A^^ffffiJgfti&T 
6MSt^H7t'-A^i3esn. 4fc. &HT5-2 

4 7 57 5^?fitc:{J, A I -Zn-Mg*7^S-n? 
A£&#ffitfXttA 1 -S i -Mg^/l^-^A^ife 

SWtoWSlBK 7 0 ^ mJ.U:<DJ?$<0S» 1 fyi$:J]M 

[0005] 

[ #»wjr* o k tipm] m®m 5-247 

5 7 5*&ffC& A 1 -Zn-Mg3l7;l'S-'?A& 
^ff{ii«XliA 1 - S i -Mg^7^5-»>A-SAffaj 
ft^*ffitc7 0 «mUU:iOJS$®i«SAJ8iB)«^ 

z>kmuz<<%><), 3.*>i>*-mukzfo±.2itz, 

[0006J-*. K7t-AOttftfc*f*6B*lifc 

fc. -W t LT . JdBftBH 1 5-24757 5^&$gT' 
A 1 -Zn-Mg^7^5-»>A^ipa}#coWf 

mzn^x 1 1 0 0 k g«t $nx^i.* f . r&rb» 

ttrHtfltj^?*#U*84?ttl 3 0 0k gKA^I? 
[0007] kZhtf, Z<n^%%UUKiW>$frM 

m<mtizfttx&0t8® (mt. mum. f*nsm 
%a,Mm<m$hx^z> bmmBmxMWx^ 

m.L. Z.nttMh#ti?)*frrZS<y+k*:9. H7 
t'-AO«fflr«r^Jim:§l§S;t^T*5. #fc«ig 
•C<i. H7b*-AiSfflSAfH7^?^n/jN^<fc{ ) ^ 

xvmtzmzm^^^x^t,. m& 



( 

3 

fcl^fc&. A 1 -Zn-Us^Tl±mtlXim4 Ok 
gf/mmZJilk. Al -S i -Mg£Ttt»Ua3 2k 

[0 0 0 8]#&eM4,(;t, «f^F5-24 7 57 5^ 
V> HTt-Atf C fcSr BW t I 

Jt. t<7)&%, &*,m<r>u«.tutBft:t*. 

[0009] 

[ISII£Af&-f£*:i6tf)#&] *«Bflt«5 K7t*-A 
Wi. Mg : 0. 8-1. 5%. Zn : 4-7%£#f 
*-&Al-Zn-Mg&7/P$-^£&, Xt*S i : 
0. 5-1. 5%, Mg:0. 5-1. 3%££W*$ 

a i -s i -Ms*7A-s'-*A-&^wj«Ta-> 2 

[0 010] Al -Zn-Mg^r/l'S-^A^Ii, 
Mg : 0. 8-1. 5%. Zn : 4-7 UZ 

t>\ m.mmtt$-i&m,tfs mi^mtLx. 

Mg : 0. 8-1. 5%,Zn: 4-7%, Ti : 0. 
005-0. 3%k, Cu : 0. 05—0. 6%, M 
n : 0. 2—0. 7%. Cr : 0. 05-0. 3%, Z 
r: 0. 0 5-0. 2 5 %a^jMiR$;h.fc 1 SXli2S 

fctfTS. Al-Si-Mg&74'S-'7A£&;t. S 
i : 0. 5-1. 5%. Mg : 0. 5-1. 3%££# 

IT. S i : 0. 5-1. 5%. Mg : 0. 5-1 . 3 
%. Ti : 0. 0 0 5-0. 2%t, Cu : 0. 1- 
0. 7%. Mn : 0. 0 5-0. 6%, Cr : 0. 0 5 
-0. 2%, Zr : 0. 0 5-0. 2%*^SW$iifc 
l®Xli2«lilt£3-SU 8SB#A 1 RtPS^im^m 

[ooin znmivtt. mzmfima&nTizijk « 

[0.0 12] 

WWJ«8MW»BK) OT. *&JHzfli* KTt'-Aft 
«K^H-C, Al-Zn-MgIUl-Si-M 

(A 1 -Zn-Mg^WfrS-) 

Mg, Zn 50 
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Mg, ZnJir^5--7A^^«!^|K#tS^fc 
i*Sr7aSrfc&. Mg*<0. 8%m. Zn#4fifi 

5%, Zn**7%*jgiSfcr/kS-^A^^ffai1i 

toK^S. &oT. Mg : 0. 8-1 . 5%, Zn : 

4 - 7 Kit*. Srfc. i*Ui»a«aiT5-24 7 5 
7 S^&fSOMg'J 7f«feffiSt4. 
[0013] Ti 

Til±, ««ffi»^8^^^»l=-^1^7c3RT'ftl». 
T i **0 . 0 0 5%X *?^£ufc . MMKflMUH-ft 
0. 3 %i *) LTgrtflte*a%fe 
ft-oT. TiOfrfllttO. 0 0 5-0. 

3%ftS. 

[00 14] Cu. Mn. Cr. Zr 

Cuiir^^-^A^cojH^WAiinttsas 
U Mn. Cr, Zr«fl»{iJ#fc«8i«ffl«imUT 
it&Z&itt&mm *) , .1 fl ^flj+frfe 1 ffiXli 2 
ailh)6<jaSSSJa$il5. ffiB&ttfiKL Cu : 0. 0 

5- 0. 6%. Mn : 0. 2-0. 7%. Cr : 0. 0 
5-0. 3%, Zr : 0. 05-0. 25%T*>*. * 

.HRSrjg*.**:. » ttttMK & 0 . Cufl«&fiHR 

[ooi5] ^*imtm 

-ft-iix^^M^-CAO, 0. 3 5%*)gxT£&4'fc£ 

«MilWGfI5*5:-3. fi^T, F e 412 o . 3 5 
%OT*:fflMt*. 7^5--7A^$:«}StS 

«*»BWi**-co. 0 5%ot, earo. i5%& 

oT. ifl^OTWIWiJMfCO. 0 5%filT. uatc 

0. 1 5%WTfct6. 

[0016] {A]-Si-Mg^«^) 
Si. Ms 

S i „ MgJi7/PS-«7A-&A^«i-*mt$)tl6l; 
itS5^C^TJ>S. Si^O. 5%5fegf, Mgi<0. 5 
WMmX^tt&rM&h^Mi;^. Si*J 

1. 5%. Mg*<l. 3XftlBi*t7/»'5- , >A^A 

mmt>tl%<%h. ®.->X, S i : 0. 5-1.5 
%. Mg : 0. 5-1. 3%ttl, TI, C 
u , Mn , C r . Z r . At/^snS^ttftfcoVvCli. 
A 1 -Zn-Mg^i PWeGSiT. H5leo«EfflrttH 

[ooi7] atifiBtroiMtov^BWj-r*. 
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fr¥-mmffm~n, . l*> l . j ? tins 

t'-i^KffittgWK toil. *Hf<Wfflt4*»0 

v mammi* t a. h r t'-wmfmmtz* t 
cools] fffiitrMioneMtt. » hhwskhc* 

[0 0 19] ±E0J*»M*<&A I -Zn-MsiT^ 

ft; 450-C-500\:, ffftffiK : 4 0 0-50 0 
■C. 6-10m/l ffattt; 3 5-7 0, 

9*3fc£ft; 13 0-1 7 0^X6-1 2KH8IAW& 



£, JJWM»HIME0>A 1 - S i -MgjR7/^-?A 

*t«t¥ii*&fc LTIi, M*tf, y-*y^*fr ; 48 
O'C-5 5 Ot;, ffitt&K : 4 8 0-5 5 0*C, #2*12 
«; 6-1 2m/*, fftiiJt ; 3 5-7 0, 
1 5 0~2 0 0*CX4-1 6B#ffl3&<#H-'4,il, 

aw-f x&n&m&mz&^xwiiimmzmizm 

[O02O] 

imam wt, *mwmmtwx> mmtit 
mxmti. 

(xkmi ) ^ltc^-fNo. l^K^or^s^i. 

JtLfc. £f)«|»$:4 7 0*CX8hry-=ify^L, W 
ftiSJ£4 7 0"C, ifHi»4m/*HCT2#H9T#L 
SJL (ffajifc4 2) , fffflfiSHMfcfcvvcHHPUfcH 

ra^Ktiai ( a ) iz7F$~b a o X'$>&. zemmmz 
#li 3 o'cxi 2h rcommmifi\\ mmi<o 

mffikltz.-H, UfflllkLX. 4 7 0*CX8h 

ry-^y/u ffffiiassoo-c, ffta&si 2m/ 

8 3) . ffiilffim.&l l zm$>tii&lt:2£*fXiz3:h 
tfmitfrhbfrot:. mwmtztttl 3 0*Cx 1 2 

h r«o«»«jii*ffk\ immimmti: b*. 

[0021] 
[SI] 



No. 


ft 4* A » (wt%) | 


Mg 


Zn 


T i 


Cu 


Mn 


Cr 


Zr 


1 




6.7 


0.03 


0.2 


0.2 


0.06 


0.14 


2 


0.72* 


5.6 


0.04 


a 07 


0.O2 


0,02 


0. 18 



[00221 z<r>mffito$rnm&m%v>wmt. # 

0, «H*>^Ste B B B »I*tlgLT3f!B3fW^fi^ 



j«ifli<««£ffottem^^2(c*^t^t. ^2tc 

[00233 
[*2] 







BBS 






mm 

(mm) 


«« 






2S0 


A 


1000 


180 


X 




i 


20 


A 


1020 


300 


O 



(5) 
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[0024) (£J«£l2)3UlC*-fNo. KO&bO 
TtUi~*7Ai&t, TmiZ£*)®#L. H&2O0m 
mcomwizffiklt:. r^»«(5:4 7 0 , CX8hry- 
*^/U lWJ»K4 6 0t:, mm5m/MZX2 

^ . wmmmmim i < b > c^t fc & •> r * 

-icomtWfcttl 1 3 0*CX l 2 h r^K^E* 
ffl<\ 3!f6W20fSBtttfc Lit. -ff, ?I1K**N 

THtBfSi^K<Off{BttS:#, RmRIW), it 
*M2tfHIBtt«:W:. * 



10 



11 [002 5 J l(Dmtt<0$mmf\M&VMf xny 

utmmikmvm&Tm&mmi tmix-bh. &3 

K**J:3fc:. &Msfl|2. Jt^2fct«BlI?flfiiIM* 
tituti iftf*f < , £ttfi6^ yf-i 

[0026] 
[*I3] 





ltd 






ft** If 




1% 










miut) 


(kgf-aa) 




2 


30 


B 


1310 


1B3300 


X 


*ftR2 


I 


20 


B 


1900 


265100 


0 



[0027] (mm 3 ) fHfc*+*a*>7*s~* 

A£&S\ JRatiOSWL. BS2 0 0mmco*S«C 
5 3 0<Cx 1 2 h r 

u fftfjia«5 3 o-c, mmsm/tozx2*m 

n <rmwmnm 1 < c > K^t t s *) & . ^ <m 
mtzm 1 3 o-cx 1 2 h r ammmi^, xit* 



U!3^K*fi:L^. 
[0028] 
[*4] 



No. 


ft # £ # (wttf) 


Mg 


S i 


T i 


Cu 


Mn 


Cr 


Zr 


3 


0.7 


0.9 


0.01 


0.6 


0.6 


0. 12 


0. 12 



t o o 2 9 ] £ (oifmmmmm&m&xfmixny *mmm 1 1 r tc*s . 

9 0 0mm<7)3A*Jfi«S (^&S3 0 OmmiT* [00 30] 

ft) tff->fttt*t*5ti^r. 33infttflB«>H£#* [«5 ] 







JUFUm) 


m 


(no) 




(l«f ♦ 


BBS 


it tew a 




480 


c 


220 


1160 


2.2XIF 


X 




3 


30 


c 


>300 


1253 


3.1X10* 


o 



[00 3 1] »i(lM3^i(:Rflf!l3{iU-fiit?tSS» 

g< . teMffiMtf** < , £<£fi3 0 OmmfW) 
[0032] 



[01] H*«Off aj^BSSi^KT^ 4 . 

[02 ] Hrt-/,^(w«**tttflffi-3aa* 
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[01] 




[02] 



P 




